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m m 






[0001] *mm\-±, m^n^m^r^m,y^^tiz.m^bti^mi±mmmmmRm 



[0002] ^Ujffciiff ix^i^cffli^^DPX^RF^/^Tii, j£fi^oi^iS 

^T^fd^'t4^®^S@-C«, 36° -50° mteY^XeiSLiTaO 

3 

X^ffiV^fbtl/TV^o r^)H«'t4S^«, JS«?fiM^£ s -40 30ppm/ 

2 

[0003] 030(a) t^-r^p^ i±S'l4Sm51±^, IDT®|l;«J$$;ft;5g|$#£l&^T 



52RU^J^h52±^H^VX^^^m^^^tl?>o rcoj^f-UC, 030(c) 
iCTF-fX?^ IDTm^53A^^$^ 0 030(d) ^1"-J;5^ IDT' 

3A^S-T?>J:5^, SiO ^54^^$tV§« 

2 

[0004] f&6\ ±8B«»»«W<IW4©3S:#ttt»JO e W)X\ #tt^M=ge6DIDT 



±}C, Al^cl«AlS:^^•i-r^-a-^^^5IDTm1l63^^M^i^TV^^ 0 IDT 



64^?M£tl/Cl/^o £fc, IDT«@63^.a««mWJ^64^S-r^J:5^, 
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2 



2 

2 

#fF:£i$U : 1-186866-^-^ 
#fF^Cm2 : #Hfl Bg6 1-1 363 1 



[0006] l230te^Lfc«fc5K:, ^*©«jRJHW*SH4Sr5feili"Sfc«>t!:SiO JBS&jdcIRL-C 

2 

SiO IK54©^®<7)Bf$i5S3fe5^i:^So t£oT, _h|ESiO ^54^® 

2 2 



[0007] ftil^\ ZfciSfcl fc1Efc©?IM4*BBS8£1t*Ctt, IDT«ffi630>«8iJt IW (: 



[0008] L;$>U£#^ 3ti$U tH|S«J©fl|j*'e«:, IDTm®63«Al^fcfiAl^^^ir-r5 
[0009] ^C^imfB«c^Mit^mt?«, ^1^65^Afe-r5t-3fefc*>, 
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JSfc, IDT 



[0014] 



[0015] 



[0010] flfcfr, Sfj^U^#fF^Cife2^|E«(Dl7K--bM#'(4^ffi^*»-T?{i, fftStt 
[0011] *^5^C0 g ftjf^ ±5£Lfct£*&#f^?a4£^tg^ IDT«®(Z)«TO^S.mD 



[0013] i mz. iDTmm(D^mmm^+^^<, &&&&&& 



3 



tfris^^< khii&wm&M&ztix* ^mM^m ^tcm<Dmi&fc&\, vc, nuts 

S^J&BH fcJ:*Lii, LiNbO SulBi£«'f4£^_b^^$ 

3 



WO 2005/034347 



4 



PCT/JP2004/011364 



•t, suie^^m^^ 1 mmmm ^wm-r^^^thtcm2mmm 

[0017] %1, m2<D&m<D3bZ>%?3£<DmWX*te. BufE^l, ^2cD|fe^g^siO JiiO^ 

2 

[0019] f!l, ^2©ISM©$fe^©i|#^<©^ffi"C?« % t&fB^2<DiS£j^Jf <D^ffi<D(£bg|5 
[0020] Bl, !B2©»W©#tt*ffi»S*©$fc»!lS'J<OW3eoJSi®"Ctt, flWB$&2©|6» 

yam ±<D&n<D$$mm&i)K itmmm(Dm&(7)i/2UTxhz>o 
[0021] j:"90*u<f*, ±iBtfias<7)^mi«$«, mm<Dmz>-(Di/3&<Tb£tiz>o 

[0022] Hi, JB2©»MO#i^B5*3fi1BOSfeJ!:te©^^JSffi^f4s ±IB*«W:, A 

[0023] fjl, ^2©»Mfc«5#^Bft^»©Se>fcte©^©Jaffi*CW:x*rtB»S 
fl*, Au, PU Cu, Ta N W\ Ag, Ni, Mo, NiCr, Cr&OTia>kfc53¥a>b3g^L;fcl 

tfrib?£V) > Z:<D]lgmtf > Mffi$.<Di&M&lkl'tcb%i^ 0. 00171—0. 06A.<£>*5 

[0025] fcmMtzffi&w&Mffimmw<Dm(D!ifcm(Dmffix*te, mnwm&, a u> a 8 , m 

, Mo, Zn, Cu, Pt, Ta, W\ CrXtnTa>k&5S¥j5>b51^UfclS&^#£U ^ 
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[0026] [^1] 



Au 


0.001 7 A — 0.06 A 


Pt 


0.001 7 A — 0.06 A 


Ag 


0.0035 A — 0.1 OA 


Ta 


0.0025 A — 0.064 A 


W 


0.0035 A — 0.06 A 


Cu 


0.0058 A - 0.11 A 


Ni 


0.012 A ~ 0.1 2 A 


Cr 


0.012 A — 0.1 2 A 


Ti 


0.012 A — 0.12 A 


Mo 


0.012 A — 0.12 A 


Zn 


0.012 A — 0.1 2 A 



[0027] &%wizffizw&mffi&mu(D£bfcffl<D!&7£(Dmm'Vte, wium^mm^m 

(DmW. A t^Vtct^l^ 0. 15 A —0. 4 A c£>f5B K:fc£o 

[0028] £?£L<te, ±M^l<DmM^}M(Dm^\-t. fcft£A£Lfc££(£ % 0. 2 A— 0. 3 A 

[0029] *mwfcffi&W'&^m&mm(v£^m<D&fe<Dmm-vte, HfrfBUNbo 

3 

[0030] \M2] 





(0±5, 62~ 


167, 0±10) 


(0±5, 87— 


158, 20±10) 


(0±5. 1 12— 165. 80±10) 


(0±5. 107' 


-167. 100±10) 


(10±5. 110 


—162, 80±10) 


(10±5. 69—108. 100±10) 


(10±5, 72—140. 160±10) 


(20 ±5, 99" 


-121, 160±10) 


(30 ±5. 67- 


-113. 0±10) 


(30±5. 27- 


-125, 140±10) 


(30±5, 67—103. 160±10) 
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[0031] fcmm^m&W'\±^m&mn<D£bfc%)(Dm7£(Dmmx*i^ sutsLiNbo 

3 

[0032] [^3] 



k R 


2 ^0. 01 


(0±5, 80— 


160, 0=t10) 


(0±5. 100- 


-142, 0±10) 


(0±5, 112- 


-165. 80±10) 


(0±5, 107- 


-167. 100±10) 


(10±5. 123 


— 158, 80±10) 


(10±5, 74- 


-90, 100±10) 


(10±5, 87- 


-128, 160±10) 


(20 ±5. 99" 


-119, 160±10) 


(30 ±5. 82- 


-98, 0±10) 


(30±5, 28- 


-53, 140±10) 


(30±5, 70—103, 160±10) 



[0033] *»Mfc|R5#tt*E»36ilO*fcraj©^©^S-ett, MffiLiNbO 

3 

[0034] [*4] 



k R 2 ^0. 049 


(0±5, 88— 


117, 0±10) 


(0±5, 115- 


'124, 0±10) 


(0±5, 115- 


'135. 80±10) 


(0±5. 109- 


-157. 100±10) 


(10±5, 130 


— 146, 80±10) 


(10±5, 80- 


'87, 100±10) 


(10±5, 98—118, 160±10) 


(20±5, 110 


-118, 160±10) 


(30±5, 86- 


'94. 0±10) 


(30±5, 33- 


'47, 140 ±10) 


(30±5, 77- 


'103. 160±10) 



[0035] &&mKmzW'\£mffifcmw<D£bfcm<Dwm<Dmffi-vn, stifELiNbo mm* 

3 
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[0036] [^5] 



*4 =y—n 

(0±5,38±10,0) 

(0±5,89±10,77— 102±5) 
(0±5,130±10,79±5) 
(10±5 ( 110±10, 50— 80±5) 
(10±5,110±10,106±5) 
(20±5, 100±10.35— 72±5) 
(2D±5, 100±10, 100 — 1 10±5) 
(30±5, 89+10, 40— 80±5) 
(30±5, 100±10,40— 117±5) 



[0037] %tz., ^miz&&w&mm&mw<v£bKm<D%ffe<Dmm-?n, tuiBUNbo 

[0038] [^6] 



(0±5,38±10, 0) 

(0±5,89±10,80— 100±5) 
(10±5, 110±10, 50— 80±5) 
(20±5, IQOzfa 10. 42— 70±5) 
(30±5,89±10,42- 76±5) 

(30±5, 100 ±10, 42— 72±5) 



[0039] mi<n$£mK&z>w&mm$imn-?te. 'Pt£<thimmm&Bj&£tix\,^m 
&mm&mm$imm*&m-fz>^bfrx%z> 0 

[0040] 1jQz_X, IVTmmtmiBM^m&V&%f^^J^t£tlX33<9, IDTRUmiBB 
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[0042] 



[0043] 



[0044] 



[0046] 



[0041] &tt, mio&wwz. mm^&mK m. 



5^0. 025£*_bZ>LiNb 



2c^PJ^#.5#ttStffi?&^ff-efi, LiNbO d^*SJBE«ttS4R±^*5V^r, 

3 



-mm ±&w&trz>isv> 



1, »2©»Wt!:*3V^-C,^l, ^2C0^^jf^SiO ^«fc«9«^$HTV^^ 

2 

[0045] *359^CS3V^T, #2©|tMi4feJi(D&ffi©iaiR©&ffii*S£3 s > o. 03 X UT^W; 



[0047] [hubii (a) - (g) *&m<D-mmMfc&tfzm\!kmffi&mw<Dmmxm$:m. 
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[03]EI3«, 13° , 30° , 70° ®teY4RXtei«fcLiNbO S^-hf-SiO KSr^fifeL 

3 2 

2 

[H4]|H4fi > 13° EHEYtRX^IttLiNbO 3feK±l2>r^^ f^/i^tMRX^SiO 

3 : 

2 

[H5]05tt, LiNbO 36*0^9—^1 ( * , 0, W«Mft3l 

3 

me>M6^ LiNbO S=K©^7—^I ( 4> , 0 , <]>)<DBt, W!I-SXtfii 

3 

[El7]|g7« x LiNbO &&<£>^7~fc ( 0 , 0, <i> )<D 6 WJJ*- i&RU 5 ; 

3 

[08]|g8tt, LiNbO SIS©;^ 7— £ ( * , 0 , * ) 0 



[|H9]ia9«, LiNbO 3£*R©^7— ^1 ( <t> , 0 , 4> ) (O 0 Wll- i&RXfm®M 

3 

[EHOlHIlOfi, LiNbO W&L<r>*4 s 7—'fc U , 6, <i>)<Ddb, W^i^t^fi 

3 

[Hll]Hllf4, LiNbO mUtt^—ft U , 6, <i>)(D6 h WFtS^ltl 

3 

[HI12]|2I12f*, LiNbO mWXDX'Jy—fc ( <t> , 0, * )© fl wy—st&t^ift 

3 

i3]0i3{^ N LiNbo s^cD^--r^—^(0, 0, 0 ) © e £ % wry— i&Rt*2!& 

3 



[mi4]ini4«, LiNbo wmoTt^y—fi (<t>, 0 , <^)©0^ wy—sfcRuaMft 



[nn5]mi5{i N LiNbo s^w^-r^— ^ u , 0 , <j>)<Dot. i"fv^-&Rx$m 

3 
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[|Hl6]|lll6(i, LiNbO mffi.(D^9—ft((t>, 9, 0) O fl W!)-SOT}I 

3 

[Bll7]|lll7«, LiNbO m§L(Dir^y— fi(4>, 9, ^©ei, WD-iMft 

3 

[BI18]EI18W:, LiNbO W8.<r>itr4 s 7*-'fa U , 9, <t>)<D9b, vjy— jft&tfjift 

3 

[[1119311119ft, LiNbO mm<D^y—n (<t>, 9 , <l>)<Ddt, wFis^ia 

3 

[02O]|H2O« > LiNbO W^.(D^y— ft (4>, 9 , <j>)<D9b, WFtSt/Ill 

3 

[|H21]|1121«, LiNbO &m<D^49—1% ( 4> , 9, 4>)<D9 ^ WFMtFI* 

3 

m22M22fe, LiNbO mmcD^y—ft ( 4> , 9, 0 )(D 9 b, 

3 

w&mm&<vm%mw&&mmb<Dmm%^i-mx&z> 0 

[®23]E]23te, 13° IHfeY^X^MLiNbO S^±^#^^JS^^^5M^ 

3 

f&vt'm&vimmnmmb. mumw&&&Mk 2 b(Dmm&^i-mx&z> 0 

[(H24]|H24« % 13° [El^YfeX^S^LiNbO mWL-t^&M&MfrhttWm&M 

3 

m^tz.m&<DwmWkmb, mm^m <* b(Dm&&^-tmxhz> 0 

[|H25]|1I25«, SiO mmm<D{h$K(Dmtiim&b, WAm$:£lkMb<DM&Z^-f 

2 

[m 26] iii 26 sio mmm<Ddh&(Dmttin£b4>'?~^?^'mm<Dm?t-b<Dik 

2 

m27m27( a )Rxi(b)n^mm^m^ti^'\^mm^mm(D-mbvx<Di^ 
[029]i!i29«, *mwfimm£tL&w&mmfcmmb\^x<D7^xm7^?$:Wi 
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[03O]03O(a)-(d) It, ftj&DVH&mW 



xh%> 0 



[032] 03212, ^BldtmtfW^Sio /S41/13 0 lU^Y^XeiSLiNbO «3t 



fcJSlvf* SiO HffO. 3 ;i 



[033] 033 (a) — (e) IDT®«I>^^^«J3l(^^^^C0^1^i^#)jiO 

[034]034te, *»WoKttKMKiS3V>-C, LiNbO a&K_Lte % 85*ft&JI&*a>e>&5 

3 

BSffflSO. 2i"T?&t), a>o±®as5Ft&/j:SiO BU?^fifcU^:#14 

2 

[035]035te, 1&&W<OWfoM\£&\t^X. LiNbO £*R_bl^ £l*fc&JRa»£>&5 

3 

2 

[HI 36] 03 6 fc$£m<DMMMfcte\,^x, LiNbO £*g_LH:, it* fc&JRfl»kfcS 

3 

mm&Mj&u mm&o. 3xxm, ^±m^mj:sio mfMifc#tt 

2 

[037]037{£, ^ISMOHlfe^l^SSV^T, LiNbO £4E_Lfc» El* &&JRfl>£>fc5 



2 

[038]038fi N &%m&?lteMte-&^X > LiNbO 2&te_hK:, E&*fc&Sa>e>fc<5 

3 



[039]039teu &&m<DMMffliZ.$5\,^X, LiNbO SIR-LK^ $l*&&«/5^>&5 

3 



[04O]04Ote. IDT1 



2 2 
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&ttz&&<aw&itm&mWi\zi8\i^ ,37.86° ,o° )<du 

3 

[041]041 14, £ (0° ,89° , 0 ) (£>LiNbO &&\Z.j3Y}£ <J> 

3 

[042]042f4, ;*vf9— £ (30° ,89° , </> ) WLiNbO £&te*3tt5 4> 

3 

[043]043f4, aM^— £ (20° ,100° , 0 )<£>LiNbO 2*Rte*5tt<5 tf> t. 

3 

[044] 044(4, ^"7— ft (30° ,100° , <l> ) CDLiNbO ffi£^*5tt3 0 

3 

[H45]H45t4 % tfvf9*-£ (10° ,110° , 0 ) ©LiNbO 3fetR|!l43»t* 0 WU 

3 

— fe&rj^sAw©«^c^^#*c^oil«^i"0-efeSo 

[046]HI46(4, ft (0° ,130° , d> ) COLiNbO g^K:*5tt-3 * i\ WF 

3 

ftXt^LSAw^s^t^^^toii^^i-ia-efeSo 

[0048] l---LiNbOS^ 

3 

4A---IDTH® 

12, 13-^tt^ 

21"-flM4*ffiSUI611 
22-LiNbO 

3 

23a, 23b- IDT 
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25 -SiO 

2 

[0049] J^T, Hffi£#BiLoo x *m£<DMt®-MtemMffl$:mw-fZ>ztK£y)^ 

[0050] miRz?m2&^M^x \ *mw<Dmi<nmmmz&zw&mm$imm<DMi&jj 
[0051] mi (a) K^-rx^, i±.m^mmt^x, LiNbo mmizmn-tZo 

3 

[0052] uNbo &mi±.^ £.mzmiBM<®)m2&mf&i-z>o ^mmmx^ mi&m 

3 

mmzn, sio m^£VMf&£ftx\,^ 0 

2 

[0053] ^mmmm^^^m^ toj, ^fcte^^y^^o®^;^ 

[0054] El (b) ^-f<£?M N ^hyy^^-S»MV>T, W^h^->-3£- 

[0055] ^{c. Hi (c) ^^RiT^^J:5{-^^t^^^^*fi-SS^tt-f'^-^^^>'^ 

[0056] ^^^^O^^J;5yT^^>'V^-^^.^^>'^ff (RIE) ^ioTSiO 

2 

BHF (^:7 T — K:7 y&) mfc£y%±M1rZ>^kXMJfcX%Z) 0 

[0057] l^s^, cu^Ti^, mimBmm2tm^^mwzj&fmir& 0 mi (<o t^-r 

M^MHi:b-CTi^5^JF^-r5 0 H 1 (e) tC^-T £5 Tijg|5te, IDT«®4AC0 



WO 2005/034347 



14 



PCT/JP2004/011364 



[0060] 



[0058] L*>5&, Ui??>bM1im&m\ >3^m^i~^ 0 Z(D£?Kl>X, M 

[0059] Lj&»5&, El (g) ^®{-H2^^Ji6^LTSiO JgiSrTM-TSo 



[0061] &*3, il(a)-(g)m IDTS@4A^^$ttTV^§B^^.^^tH^tbT 
««4A©#tt*ffiftfiaiR^|filp5<l!lt!lR*t*12, 13M^LTV^ 0 Sit* 12, 13 
[0062] ±fBmS^J-Ctt, l^-hM#tt*®^*»ll^t#^nTV^^^>LiNbO 

3 

[0063] _LfBIDT4A©4fc£fii, ^li^Wf 2<£>^£<£>1. 5m£X±.b£tlXte<0. ^tlKZ 

^XlDTmm4Afc£Zfctt&m*-tfrte3:%£b£thX\,^o 

[0064] i"^*> % ilEHJiMtlll^^at^fe^^o-C, {fiU IDT«^4Sr«^-rS^ 

^(DXoi^xnbntc^'\^mm^m^<D4>^~y>^w^m33 (a) - ( e ) ^ 

^"Tc 033 (a) -(e) {4, ZWetl, IDT««2&r^«A*lil©3«Jl«3&«>¥*&* 
<0&ljte*Wfc®©$&£p te*H-5Jfcp /p ^ 2. 5, 2. 0, 1. 5, 1. 2&tf 

1 2 12 

1. 0©gN^jfe££r^-*- e 

[0065] 11133(a) — (e)d^WW^«t5^ 033 (a) - (c)"?}*, JiBBU^/W^ffi?^ 
Mv^hi*^ ££>fcHH33(a)T{3:> ±IEU2y^WA^U<#lJiEE$iX"rv^i^d5^> 



[0066] ®ot, 033^^^^, IDT«^U^ai^JRIK©SliBflBt«>JRl<6l»W. 
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[0067] BI33 (a) - (e) T?f±, _h|SHliM^^oT, IDT«ffi4A_tfc, TiI£aq|fJg$ftT 

m<Dm^tma^x, iDTmm^m^miBm^m^m^M-t^it^i. 5m 

[0068] fot, SiO BI^DlDT«ffi*1ft«bT>&a#tt«ffi«[*»?'ti:*5V ^, IDT 

2 

[0069] ft33 % Al.fcDitSfl&^o^JRt^fi^irUTtt, Cu<£>fdk Ag, Au^cif^tb&Sr 

[0070] £?£L<«:, _hfEHJiM^J:9^, IDTM_h^ ^S^MJ^^Sbfc«it 

mm-tzmi^ i^TmmAK(Dmm^mi^B.mm2\^x. i om^fixm , 3>o±b 

o 

[0071] SiO JUfl^SiO N teb*<Dm<DUM&&&W&^<Dh&&M\£tf1frfc£.i9 

2 x y 

mi, m2<Dmmmm^^.vxh^\ ^ mi, m^(omwmmn.w^wm!&. 

[0072] ±&2&&te1&te.l8\t **C, £f £b< tt, JE«ttKtK£UC<£>LiNbO S^l fit, 

3 

3 
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[0073] mz. *m&w&t>K LiNbo si©^7-^^i^tiu ^-^—ntmu 

3 

[0074] LiNbO <Dm&&m&ft&(TCF) tt&X'&Q. SO llOppm/ < Ct*>*«5^0 

3 

"Ctt*V\ -^CDfcfe, IEOTCF^i-5SiO £LiNbO S^ii^J^-t-Sr^W 

2 3 

[0075] g|3fc*H\fc5K^ 13° lHl^Yt5XlHig(^7-^T1i(0 o , 103° , 0° )<ZXLi 
NbO g^Ji^SiO H&&tftmJt.W&<DSiO KOA^IWtt, ^ft^Tl £Ut± 

3 2 2 

§1^ 0. 27 1 -CfcSo -f-*fc*>, SiO I©lH^jg^^o. 27 1 TCF 

2 

rtS0£&5 o *fc> LiNbO SiO IlgOftjS&fllffte^tfr-t- 

3 2 

2 

18^—0. 34 i cD^ISt?fctT/{^ tWRM4TCFS:l5^0^L#Sr.i:iSt>d»So 

[0076] fife^, 04^, 13° \E}fcYmxtefflL<DUNbO £$g_hfc x IDT«H^.t/SiO JUS" 

3 2 

2 

[0077] S4*^W^^J:512:, SiO Wk^WkW-n/ x £m<-$-%b. &fmm£&&&k 2 

2 

2 

[0078] _LtB©«k5^ H3&r5H4i&»6>We>*^J:5^ Jl^^M#i4TCF^, «^$!1*Jc 

^^^k^^^itU^-^ SiO K©li)¥ii> ^A©0. 2—0. 35cD|£|Si 

2 

[0079] SiO m<DS£m%1&M(D0. 3£Lfc*§£i^ m*?*^?*- ^OLiNbO s 

2 3 

5—022^-^0 

[0080] yf'ty—fk (0, 0 , 0) <D 6 &20° —40° (DW.fflX'fe, LSAW2£te5&£$&£L-fc 

v>«5BB^feSrWS— jRWfcftibtfCV^o -eLT, SiO SMSS«riDT®g^tf>_Lpg 

2 

^7—^1 (0, 0 , 0)<D 0 #20° —40° tf>Jli2 
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[0081] 



MM&&mm?<Dm*. o. 025 



k "bl,tck%l^ (k 2 /4) ^k 2 -e&>5 

LSAW LSAW R 



SrTIE©^7^-T 0 &*3, LiNbO J23 

3 



[0082] .fcSfclBH&iRfc-f";*-^ 9*- ft (D 

[0083] (<J>, 0, 0) = (60+ <t> , -9 , <I>) 

= (60-4) , -0 , 180-0 ) 
= (4>, 180+ 6 , 180-0) 
= (0, 0 , 180+0) 
iot, M*.^-^— ^1 (10, 30, 10)^^9—^1(70, -30, 10), (50, -30 
, 170), (10, 210, 170), (10, 30, 190)^ti^fl5"C&-5 o 
[0084] [*7] 





LSAW 


Rayleigh 


k 


k 2 


k 


k 2 


(0±5, 62-167, 0±10) 


0.22 — 0.43 


0.0484 —0.1849 


0.02 — 0.17 


0.0004 — 0.0289 


(0=fc5, 87-158, 20±10) 


0.24 — 0.32 


0.0576 —0.1024 


0.07 — 0.16 


0.0049 — 0.0256 


(0±5, 112-165, 80±10) 


0.16 — 0.22 


0.0256 — 0.0484 


0.01 — 0.10 


0.0001 - 0.01 


(0±5. 107—167, 100±10) 


0.16 — 0.21 


0.0256 - 0.0441 


0.01 — 0.10 


0.0001 - 0.01 


(10±5, 110-162. 80±10) 


0.1 7 — 0.39 


0.0289 — 0.1521 


0.05 - 0.17 


0.0025 - 0.0289 


(10±5, 69-108. 100±10) 


0.27 - 0.37 


0.0729 - 0.1369 


0.07 - 0.18 


0.0049 — 0.0324 


(10±5, 72-140. 160±10) 


0.24 — 0.32 


0.0576 - 0.1024 


0.06 — 0.15 


0.0036 — 0.0225 


C20±5, 99—121, 160±10) 


0.16 - 0.20 


0.0256 — 0.04 


0.03 - 0.1 1 


0.0009 — 0.0121 


(30±5. 67— 113.0±10) 


0.32 — 0.35 


0.1024 — 0.1225 


0.06 - 0.17 


0.0036 - 0.0289 


(30±5. 27-125. 140±10) 


0.21 — 0.41 


0.0441 — 0.1681 


0.05 - 0.1 7 


0.0025 - 0.0289 ( 


(30±5, 67-103, 160±10) 


0.16 - 0.30 


0.0256 - 0.09 i 


0.03 - 0.1 0 


0.0009 - 0.01 



[0085] *7i^#*L<Hu£© 



R 



[0086] m8] 
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2 ^0. 01 


(0±5, 80— 


160. 0±10) 


(0±5. 100- 


-142. 0±10) 


(0±5, 112- 


-165, 80±10) 


(0±5, 107—167. 100±10) 


(10±5, 123 


— 158. 80±10) 


(10±5, 74- 


-90. 100±10) 


(10±5, 87- 


-128. 160±10) 


(20 ±5, 99- 


-119, 160±10) 


(30 ±5, 82- 


-98, 0±10) 


(30±5. 28- 


-53, 140±10) 


(30 ±5, 70- 


-103. 160±10) 



[0087] «fc00*lXttTffi©^9fc^t-|6H-C#>0, ^(Dm&ia-Z, k 2 ^0. 0049hte2> o 

R 

[0088] [^9] 



k R 2 


^0. 049 


(0±5, 88—117, 0±10) 


(0±5. 115- 


124. 0±10) 


(0±5. 115- 


135. 80±10) 


(0±5. 109- 


157. 100±10) 


(10±5, 130—146. 80±10) 


(10±5, 80- 


87. 100±10) 


(10±5. 98- 


118. 160±10) 


(20±5. 110' 


-118. 160±10) 


(30±5, 86— 


94. 0±10) 


(30±5, 33— 


47. 140±10) 


(30±5, 77- 


103, 160±10) 



[0089] 023fi, 13° [HlfeY^XeigCDLiNbO &K_bf^ frfc&M1>*t>ti:&W& 

3 

^no. 0017—c 03(Dmffl,pt^nm^£tix\<^^mc^m^fo&^b&v& 

/5>#>£>*L-O^5o ^fc, AgCDm^^i-iO. 0035—0. 05, Ta^O. 0025—0. 032, 
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W&O. 0035—0. 03, Cu^O. 0058—0. 055, Ni^O. 125—0. 08, A1&0. 03 
3—0. 12, Cr, Ti, Mo&titZriVfeO . 012—0. 12X>frZ> 0 

[0090] ±mmmmm%fom(o ±.$m. ^^—^^^wm<Dm0Mm^m\m. 
[oo9i] ^fc, uNbo mwL<D*s(7—jHtimtez>t s mmmm^m^^h^prnt 

3 

[0092] _LfES«U¥<£>_hPS(2, AHDm&iaZO. 12 ^ -e&5fc£>, S^ftMSU??*, Au 
T?(20. 0017 ^ —0. 06 X , Prmo. 0017 X —0. 06 A , Ag"T?(20. 0035 1 —0 
. 10 X , Ta-mo. 0025 X —0. 064 A. , We(20. 0035 ^ —0. 06 X , CuT120. 
0058 A— 0. 11 ^, Nit? (20. 012*— 0. 12 1 , ATe(20. 033 X — 0. 12 3,-efc 

[0093] 024(2, Jl|E*3S^«Mffi^SJ;5^-#«®#^ffiv^T3W^®^S^©^ 

[0094] sfj^bfcin is.OT2^i-j;5^, %\wmmmmj-w>2-mmmm^io 

2 

2 

SiO Jg|<£>_h®(;i(2>fV*— 9 f ^^«ffi©?l^^eSi-5(0ifflJ« s ^l>6o ^<£>&IH3 

2 

* s ^ki"5 0 EI 25(2, SiO ^ffi<D^ffi^^i*^^^Lfc#^co^A»^^^t: 

2 

[0095] _b|ESiO ^®<Dt£blfPW^tHii5$i:«> ^fflLTVvfcv^#a»&iaa5©_h 

2 

[0096] 026(2, SiO m&m<D&ltiM&h>fl'#~y t i?#/1'<omfrk<D&&&4k&&1iL& 

2 

-g-Oif AtR^^^-fbSr^-fiaTfcSo 026(^*5V^T, 0(2, IDTOM^b^ffH 
/ 1 ^0. 06 X <Dm&&, A (H&tNP AE>fE-§0 (20. 03 X <E>*§^£\ X (20. 08 1 
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[0097] m26fabWbfat££?K^ SiO m<D&ft(Di!hU<D&mM£1>K -Y^-f^/V 

2 



[0098] — jftfc#t£*ffi«g£lt , T?tt, Rktte&tf'te^k. +&fe*hvzf'<>}f& 



:m&nfe-tz>&&&hz>o 034—12139^ ±%5,<d£5k, sio 



^i^^to fi^irbTfi, 127. 86° m^Y^X^iSLiNbO 

3 

^ffiVrfc, rOl^©^7- (0° , 37. 86° , 0° )-Cfc5o 

[0099] EI34— IH 39frbW bfaft&fc, SiO BIOlUJl^O. 2 X —0. 5X (Dl&mX&fc 

2 

LfctUT^, A1&|&# N Au, Ag, Ta, Cu&tiiteW&m&&&kVXm^ttia&, & 
[0100] ^*5, _b|H^7— ^ (0° ,37.86° ,0° )#iftO«SIStt, Wy-jS©S 

-t/Ho?^^^^^^ 1-&fc>*>, 027— H29tc^f-J;5*7 

2 

l^iLtt), Al^V>fc^^lllD©^^^#$(DSlt#^b^>#bn^>ofc 0 S 
iO m^®^[ia t n,^fc5^(^^3g{^ntSStt#^^a^m^S8#Sr04O^ 



2 



[0101] 040^(4,^-^—^(0° ,37.86° ,0° )<0±|HLiNbO StR-hf^ El>ir&& 

3 
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^i-IU-efe-So HJ4O^^0J^^J:5{c > _hfE^^— ^ OLiNbO K^^V^c 

3 

[0102] wy-^o«^MM-^#.i5c^^:^<, ^oLSAW<D®fcaisic^#>itaVh£ 
, mm> ^(D£otiiW&(D^7—ih<D^W&^o 04i-046te, r<£><£ 

[0103] <t!9^^^« % 041-046te, -^frl,^;^ fttfS(0 o ,89° , K (30 

° ,89° ,(/>), (20° , 100° ,</>), (30° , 100° ,</>), (10° , 110° , </>)&. 
tJ?(0 o ,130° , 0)cD#LiNbO S4RSrfflV^*^*fc % Mt^LSAW 

3 

©«at8M^^«£©M«*^B^*So 041- 046^91 fe&v&fc^te, « 

* ^>T7— ^ ©LiNbo ffig£fflWc#£\ 

3 

^<,LSAWO«^«^^^/J^V>^(D^--I'7--^|5ffl^#^-f-Sr^^ 



[0104] 



[0105] 



2 ^0. 0l£&5 



10tt, K 2 ^0. 05, K ^0. 02£&3LiNbO 

RAY LSAW 3 

S&ISU, 6, 4>)<D&7Ti1- 0 fflffiZ. % $tlU-± s K 2 ^0. 05, K 

RAY LSAW 

3 

^10, ^fSH^WTte, 0 34— 0 39 ^Lfc#t££ PI 



[0106] [*10] 



WO 2005/034347 



22 



PCT/JP2004/011364 





e 




k 




RAY 

rvA I 


LSAW 

Lgnn 


SAY 

ivni 


1 ^AW 


0±5 


38±10 


0 


0.29 


0. 10 


0. 0841 


0. 009 


0±5 


89±10 


77-102±5 


0. 22-a 31 


a 06-0. 1 4 


0. 050-a 096 


0. 004-0. 020 


0±5 


130±10 


79±5 


0.27 


0.13 


0. 073 


0. 017 


10±5 


HOdblO 


50-80 ±5 


a 22-a 23 


a 06-0. 08 


0. 050-0. 053 


0. 004-0. 006 


10±5 


110±10 


106±5 


0.22 


0.11 


0. 048 


0. 012 


20±5 


100±10 


35-72 ±5 


0. 22— a 24 


0. 04-0. 14 


0. 050-0. 058 


0. 002-0. 020 


20±5 


100±10 


100~11D±5 


a 22-a 26 


0. 11-0.14 


0. 050-0. 068 


a 01 2-0. 020 


30±5 


89±10 


40-80±5 


0. 24-a 28 


0. 04-0. 14 


0. 058-0. 078 


0. 002-0. 020 


30±5 


100±10 


40-117±5 


0. 22-a 32 


0. 04-0. 14 


0. 050-0. 102 


0. 002-0. 020 



[0107] D3cll] 



<*> 


6 




k 


k* 


RAY 


LSAW 


RAY 


LSAW 


0±5 


38±10 


0 


0. 29 


a io 


a 084 


a 009 


0±5 


89±10 


80-1 00 ±5 


a 23-a 25 


0. 06-0. 10 


0. 053-0. 063 


a 004-a oio 


10±5 


110±10 


50— 80±5 


a 22-a 23 


0. 06-0. 08 


0. 050-a 053 


0. 004-0. 006 


20±5 


100±10 


42— 70±5 


a 22-a 23 


0. 04-0. 10 


a oso-a 053 


a 002 -a oio 


30±5 


89±10 


42-76 ±5 


a 24-0. 28 


0. 04-0. 10 


a 058-a 078 


a 002-0. oio 


30±5 


100±10 


42-72 ±5 


a 22— a 24 


0. 04-0. 10 


a oso-a 058 


a 002-0. oio 



[0108] 032^Al«fe WIS, CuMfc<Dfflffi%<Dl&^*HOB.#ffi&kWfc&frk<D 

2 2 

[0109] £$d*£>®SiO 3^1?SiO ^ffiWiDfltfb^v^ 0^ 

2 2 
3 

[ono] m*?mvkmm$immKMm-tz>zkftx^z 0 ^(Dx^m^mm^. 

mWSDm*. 027(a), (b)-029^-T o 027(a)&tKbm > ^rtl^tl, l#—h 

^:^mm-v^ 0 027(b) K^2tf-hmwvkmm$i&M^48kmcn 

[0111] £fb^ 028,£. 0*029(3. Ztlsetl. 7y-l7^/^SO!7f^i7^/^©i 
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[0112] h^th, *&mfts H27-H29^Lfc«<B«3tSrWi-*#i4*®«^1tJ!:l» 
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ci] 



[2] 



[3] 



[4] 



[5] 



[6] 



[7] 



3 



LiNbO d»5>*5JEE«tt*K^ % 

3 

mummb, 

mm^m^mm^nmimm^m^mm^^oi^^tircm2mmmmb%: 
muz, w&mmi&mno 

mtzmi, m2<Dmm^m^sio Kxvi&j&ztix^^ m^nisw^-rtifr 

2 
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[8] 



C9] 



[10] 



[11] 



[12] 



fttjfEfl^/^, Au, Pt, Cu, Ta, W, Ag, Ni, Mo, NiCr, CrRXfTifabteZffifa 

ffjfE®^, Au^fctePt^fe&f?, -£c£>§|JW, *?M<^:B:£r A bXJtb^K, 0 
. 0017 A -0. 06 A cDf5H^fe5, ft^l0^|B«c(O#te^ffijg^« o 
itufE®^, Au, Ag, Ni, Mo, Zn, Cu, Pt, Ta, W, Cr&OTi/^b&Sffr^ 

Jibuti u mmmommK mm^m^x tvtctzK, tie<d 
[*i] 



Au 


0.001 7A **♦ 0.06 A 


Pt 


0.001 7 A ~ 0.06 A 


Ag 


0.0035 A ~ 0.1 0 A 


Ta 


0.0025 A ~ 0.064 A 


W 


0.0035 A ~ 0.06 A 


Cu 


0.0058 A — 0.1 1 A 


Ni 


0.012 A ~ 0.1 2 A 


Cr 


0.012A ~ 0.12A 


Ti 


0.012A ~ 0.12A 


Mo 


0.012 A ~ 0.12 A 


Zn 


0.012 A ~ 0.1 2 A 



[13] Wl%d,M2<D&fctom<D&fy7bK1&& : 5:lkVftb%K,o. 15 A— 0. 4 X<Dffi.miz 

[14] ^2©J|Sfe»4feS©J¥^^^ ^ft^r A 0. 2 A —0. 3 A ©<5SlCfc5 % 

»#^13fciE«©3W^BS3£«o 
[15] fuf5LiNbO d^^SiEttttSIE©^-^— TIE©^2(Jl^-f fRTtLd»0*5 

3 
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(0±5, 62— 


167, 0±10) 


(0±5, 87— 


158, 20±10) 


(0±5, 1 12- 


-165, 80±10) 


(0±5, 107- 


-167, 100±10) 


(10±5. 110 


—162, 80±10) 


(10±5. 69- 


-108, 100±10) 


(10±5, 72- 


-140. 160±10) 


(20±5, 99—121, 160±10) 


(30 ±5. 67- 


-113, 0±10) 


(30±5, 27—125, 140±10) 


(30±5, 67- 


-103, 160±10) 



[16] HufELiNbO ti>btS:%&W$E.W$L<D3r'< ! 7*-fci>K Tfc<DWtZ\Z-7F'?faXbfr<r>1& 

3 

[*3] 



k R 


2 ^0. 01 


(0±5, 80- 


160, 0±10) 


(0±5. 100- 


-142. 0±10) 


(0±5, 112- 


-165, 80±10) 


(0±5, 107- 


-167, 100±10) 


(10±5. 123 


-158. 80±10) 


(10±5, 74- 


-90. 100±10) 


(10±5, 87- 


-128, 160±10) 


(20 ±5, 99- 


-119, 160±10) 


(30 ±5, 82- 


-98, 0±10) 


(30±5. 28- 


-53. 140±10) 


(30 ±5, 70- 


-103, 160±10) 



[17] tulSLiNbo frttZEMMESfflox-J?*-- fcifi^ TfE©«4fc^*rflir*u&»0>$5 

3 

[*4J 
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L. 2 
K R 


^0. 049 


(0±5, 88—117, 0±10) 


(0±5, 115—124, 0±10) 


(0±5. 115- 


•135, 80±10) 


(0±5, 109- 


-157. 100±10) 


(10±5, 130- 


-146, 80±10) 


(10±5, 80- 


•87, 100 ±10) 


(10±5, 98—118. 160±10) 


(20±5, 1 lO- 


-118. 160±10) 


ttO ±5, 86- 


•94. 0±10) 


(30±5, 33- 


•47. 140 ±10) 


(30±5, 77—103. 160±10) 



[18] SufBLiNbO 36»e>*SJE«ftlpE©^--f7*- ft ifi. Tte.<Dm5\^-tiSJtli)><D 

3 

[155] 

(0±5, 38±10, 0) 

(0±5,89±10,77~102±S) 

(0±5, 130±10,79±5) 

(10±5, 110±10, 50— 80±5) 
(10±5, 110±10, 106±5) 
(20±5, 100±10,35— 72±5) 
(20±5, 100±10, 100— 1 1 0 ± 5> 
(30 + 5,89±10,40— 80±5) 
(30±5, 100±10,40— 117±5) 

[19] f&fELiNbO ;&»kfcSJEE«t£g*R0X3M'7— TfE©*6fc^t"fiHX30»tf> 

3 

me] 
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(0±5,38±10, 0) 

(0±5,89±10,80~ 100±5) 
(10±5, 110±10,50~80±5) 

(20±5, IQOzb 10.42 — 70±5) 
(30±5,89±10,42~76±5) 

(30±5, 100±10,42~72±5) 
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s i o 2 mm <h/a) 
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[EI 10] 
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